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(54) SOLID HIGH-POLYMER WATER ELECTROLYTIC CELL STRUCTURE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid high-polymer water 
electrolytic cell structure with which the control of the tightening to 
laminates can be easily performed. 

SOLUTION: This solid high-polymer water electrolytic cell structure 
has cells 31 for which solid high-polymer electrolytic membranes are 
used, separators 32 which are laminated on these cells, first and 
second flanges 36 and 37 which put the laminates 30 including the 
cells and the separators in-between and impart the tightening force to 
the laminates, supporting members 35 and plural tightening force 
adjusting members 44 which re disposed at the supporting members 
and are capable of imparting thrusting force under independent 
controls to the plural area in the central part of the first flange 36. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A solid polymer water electrolysis cellular structure object comprising: 
A cell using solid polyelectrolyte membrane. 
A separator laminated by said cell. 

The 1st and 2nd flanges for giving clamping force to said layered product on both sides of a layered product 
containing said cell and said separator. 

Two or more clamping force adjusting members which can give thrust under control which was provided in a 
support member and said support member, received about two or more pairs of center sections of said 1st 
flange, and became independent, respectively. 

[Claim 2]ln the solid polymer water electrolysis cellular structure object according to claim 1 , said two or 
more clamping force adjusting members, A solid polymer water electrolysis cellular structure object which 
functions as collaborating with said clamping force given by said 1st and 2nd flanges as a result of [ of said 
center section of said 1st flange / said ] giving two or more said thrust to a part, and uniform clamping force 
being given to a plane direction to said layered product. 

[Claim 3]A solid polymer water electrolysis cellular structure object provided with a rod with a bundle for 
penetrating each of said 1st and 2nd flanges, and giving said clamping force further, to said layered product 
via said 1st and 2nd flanges in the solid polymer water electrolysis cellular structure object according to 
claim 1 or 2. 

[Claim 4]A solid polymer water electrolysis cellular structure object in which said layered product is 
horizontally installed to said 2nd flange in a solid polymer water electrolysis cellular structure object given in 
any 1 paragraph of claims 1-3. 

[Claim 5]A solid polymer water electrolysis cellular structure object provided in a position which said layered 
product has the polar zone and said polar zone estranged from an entrance for water to be introduced into 
said layered product in a solid polymer water electrolysis cellular structure object given in any 1 paragraph of 
claims 1-4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a solid polymer water electrolysis cellular structure object. 
[0002] 

[Description of the Prior Art]A solid polymer water electrolysis cellular structure object is an electrochemical 
cellular structure object which used the solid polymer electrolyte. 
For example, it is applied to soda electrolysis. 

In order for the cell and the separator to have structure laminated by turns and to control the increase in the 
internal resistance by lamination, it is necessary to bind a cell layered product tight by a predetermined 
pressure, to improve contact nature, and to stop contact resistance low in a solid polymer water electrolysis 
cellular structure object. 

[0003]Conventionally, as a structure with a bundle which presses and binds a both-ends side tight by a 
predetermined pressure about the layered product which many tabular members piled up, the art (the 1st 
conventional technology) indicated by JP,1 1-97054,A is known. This 1st conventional technology is 
explained with reference to drawing 7 . 

[0004]As shown in drawing 7, the structure with a bundle of this layered product, The both ends of the 
layered product 101 where the tabular member 1 10 was accumulated are pinched with the end plate 102 of 
a couple, The tie rod 130 is inserted in the breakthrough 120 of this end plate 102, In the structure with a 
bundle of the layered product 101 which binds the end plate 102 tight using the clamping member 131 from 
the both ends of this tie rod 130, The pressing plate 104 which is arranged between at least one end plate 
102 and the layered product 101, and presses the layered product 101, It is a cylindrical member which a 
base end is fixed to the pressing plate 104, and a tip part faces from the breakthrough 121 formed in the end 
plate 102, The bearing bar 105 which is arranged movable in the inside of the breakthrough 121 of this end 
plate 102, and supports the pressing plate 104, It has the elastic member 107 which is arranged between 
the end plate 102 and the pressing plate 104, resists a compression operation, and has repulsive force, and 
the locking member 106 which is attached to the tip part of the bearing bar 105, and holds the elastic 



http://ww4.ipdl.inpit.gojp^ 4/1/2009 



JP,2002-302785,A [DETAILED DESCRIPTION] 



Page 2 of 12 



member 107 to a predetermined compression state. 

By binding the clamping member 131 of the tie rod 130 tight, and moving the end plate 102 to the layered 
product 101 side, where the elastic member 107 is held to a predetermined compression state, If the layered 
product 101 is gradually bound tight via the pressing plate 104 and the layered product 101 reaches a 
predetermined state with a bundle, the elastic member 107 is further compressed rather than a 
predetermined compression state, and he is trying for the interval of the pressing plate 104 and the end 
plate 102 to narrow. 

[0005]Next, with reference to drawing 7 and drawing 8 , the method with a bundle about the structure with a 
bundle of the layered product of the 1st conventional technology is explained. 

[0006][Preliminary process] As first shown in drawing 8, after screwing the end of the bearing bar 105 on 
each screw hole 40 of the pressing plate 104, for example, letting the plate spring 107 of a specified number 
pass to the bearing bar 105, it lets the bearing bar 105 pass in the breakthrough 121 of the end plate 102. 
Next, using a press device, the end plate 102 and the pressing plate 104 are pressed by a predetermined 
pressure, and the plate spring 107 is compressed. In order to maintain this compression state, the locking 
members 106, such as a nut attached at the tip of the bearing bar 105, are turned, and the end plate 102 is 
stopped. Next, the one side of the layered product 101 is contacted in the end plate 102, and the pressing 
plate 104 is made to contact the other side of the layered product 101. The tie rod 130 is inserted in the 
breakthrough 120 of both the end plates 102, and the clamping members 131, such as a nut, are attached 
from the both ends of this tie rod. 

[0007][Process with a bundle] A process with a bundle is performed after said preliminary process. In this 
process, the end plate 102 is moved to the direction of the layered product 101 by binding the nut 131 tight 
from one end ( drawing 7 left-hand side) of the tie rod 130. It is ** by which the compression state 
predetermined in the elastic member 107 was maintained at this time, and since it is larger than the power 
taken for the power of maintaining this compression state to bind the layered product 101 tight in the stage 
of the beginning of a process with a bundle, the pressing plate 104 presses the layered product 101. If the 
layered product 101 reaches predetermined clamping force, shortly, the direction of the power of maintaining 
a compression state becomes small about the elastic member 107, the elastic member 107 will be further 
compressed rather than a predetermined compression state, and, in the distance between the end plate 102 
and the pressing plate 104, narrowing and the locking member 106 will begin to loosen. As of this time, 
bolting of the nut 131 in the tie rod 130 is ended, and, thereby, bolting of the layered product 101 is 
completed. 

[0008]ln this 1st conventional technology, in a preliminary process, one end plate 102 and pressing plate 
104 are pressed by a predetermined pressure, and the elastic member 107 is compressed, and a pressing 
state is maintained by the bearing bar 105 and the locking member 106. In the structure with a bundle of the 
conventional layered product before the 1st conventional technology. Since an elastic member is in a 
compression state beforehand by the 1st conventional technology compared with resisting the repulsive 
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force of an elastic member and turning a nut until it will be from the state where elastic members, such as a 
plate spring, are no-load in the compression state in specified pressure, there is little quantity which resists 
the repulsive force of an elastic member and turns a nut, and a labor is reduced. Since the end plate 102 
and the pressing plate 104 which are maintaining the pressing state according to the preliminary process 
serve as an index which shows predetermined clamping force, on the occasion of bolting of the layered 
product 101, their measuring device is unnecessary. 

[0009]The art (the 2nd conventional technology) indicated by JP,2000-208163,A is known as other 
conventional technologies. This 2nd conventional technology is explained with reference to drawing 9 . 
[0010]ln the 2nd conventional technology, the fuel cell stack fastening device which can conclude a stack 
uniformly is indicated as follows. The lower holder 21 1 which supports the lower part of the stack 21 0 which 
laminated the single cell as shown in drawing 9 , The top holder 212 which presses down the crowning of the 
stack 210, and the corner rail 213 arranged in the upper part of this top holder 212, The bolting rod 214 
which penetrates this corner rail 213 and the lower holder 21 1 , and the nut 215 screws in both ends, It has 
the spring 216 for which it was provided between the nut 215 and the lower holder 21 1 which were formed in 
the lower part of the lower holder 211, and the bolting rod 214 has penetrated the inside, and two or more 
clamp capacity expanding bolts 217 in which it screws in the corner rail 213, and a tip contacts the crowning 
of the top holder 212. 

[0011]ln the 2nd conventional technology, in order that the stack 210 may prevent modification, it is laid in 
the rigid big lower holder 21 1 , and the rigid big top holder 212 is formed like the crowning. On the top holder 
212, the rigid small corner rail 213 was formed compared with the lower holder 211, this corner rail 213 and 
the lower holder 21 1 were bound tight, the rod 214 penetrated, the nut 215 screwed in these both ends, and 
the corner rail 213 and the lower holder 21 1 are combined. The spring 216 for which it bound tight between 
the lower holder 21 1 and the nut 215, and the rod 214 has penetrated the inside is formed. The clamp 
capacity expanding bolt 217 is screwed in the corner rail 213 at an almost uniform interval, and the tip gives 
uniform clamp capacity to the stack 210 in contact with the upper surface of the top holder 212. 
[0012]Since the corner rail 213 makes rigidity small, if it binds tight as shown in drawing 9, and it binds tight 
with the rod 214, it will bend, but uniform thrust can be given to the top holder 212 by making the same 
bolting torque of each clamp capacity expanding bolt 217. Even if each member expands and contracts by a 
temperature change, change of the clamping force of the stack 210 can be prevented by work of the spring 
216. 

[0013]As a conventional solid polymer water electrolysis cellular structure object, the art indicated by the 
Japan patent No. 3040621 gazette is known. 

[00 14] Hereafter, the conventional technology (the 3rd conventional technology) of a statement is explained 
to the above-mentioned gazette with reference to drawing 10 (A), (B), and (C). Here, drawing 10 (A) is the 
figure to which the front view of the solid polymer electrolysis cell structure concerning this 3rd conventional 
technology and drawing 10 (B) expanded the side view of drawing 1 (A), and drawing 10 (C) expanded 
drawing 10 (B) selectively. 
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[0015]The numerals 31 1 in a figure show the cell (area: 40 cm x 40 cm) which used solid polyelectrolyte 
membrane, are laminated with the separators 312a and 312b arranged at both sides, and the layered 
product is constituted. This layered product is sandwiched by the end flanges 314a and 314b arranged via 
the electric insulating plates 313a and 313b at both sides, respectively. These end flanges 314a and 314b 
are somewhat larger than said layered product, and four corners of both the end flanges 314a and 314b are 
concluded by the bolt 315 for cell bolting, this bolt 315, and the nut 316 to screw. The tag blocks 317a and 
317b are attached to said end flanges 314a and 314b, respectively. The screw hole 318 is formed near the 
center of said end flanges 314a and 314b around [ each ] said tag blocks 317a and 317b, it pushes against 
these screw holes 318, and the screw thread 319 is screwed. The H 2 <D entrance 320, the H 2 exit 321 , and 

the 0 2 exit 322 are established in the position of said end flange 314a, respectively. 

[0016]According to the solid polymer electrolysis cell structure of drawing 10 , near the center section of the 
end flanges 314a and 314b which sandwich the layered product which consists of the cell 31 1 and the 
separators 312a and 312b via the electric insulating plates 313a and 313b, Since it has the composition of 
having formed the forcing screw thread 319, respectively, via the electric insulating plates 313a and 313b, 
the separators 312a and 312b can be suppressed from both sides, it has them, and the contact nature of the 
cell 31 1 and the separators 312a and 312b can be improved compared with the former. 
[0017] 

[Problem(s) to be Solved by the lnvention]The power F of the elastic member 1 07 is decided by the distance 

x of the end plate 102 and the pressing plate 104 in the 1st conventional technology of the above. 

F=kx. 

However, k is a load rate of the elastic member 107. 

[0018]Distance xa-xe in the place equivalent to each of the bearing bars 105a-105e is independently 
uncontrollable by the 1st conventional technology of the above clearly from drawing 7 and the above- 
mentioned explanation. From this, the clamping force of about two or more copies of the layered product 
101 through which it passes, respectively is independently uncontrollable. Therefore, uniform contact inside 
the layered product 101 could not be secured, but contact resistance was sometimes large. 
[0019]ln the 2nd conventional technology of the above, when the presser-foot member 213 is bent by 
binding the presser-foot member 213 tight and binding tight with the rod 214, giving uniform thrust to the top 
holder 212 by making the same bolting torque of each clamp capacity expanding bolt 217 is indicated 
according to it, but. In the 2nd conventional technology of the above, since only each clamp capacity 
expanding bolt 217 has given clamp capacity to the stack 210, each clamp capacity expanding bolt 217 will 
use together the function of fundamental clamp capacity grant, and the function of fine adjustment of clamp 
capacity. 

[0020]To be easy to perform control of the clamping force to a layered product is desired. The clamping 
force to the layered product is wanted to be controllable with high precision. It is desired for a span of 
adjustable range when tuning the clamping force to a layered product finely to be large. The clamping force 
to the layered product is wanted to act uniformly to a field. In order that the clamping force to the layered 
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product of a large area may act uniformly to a field especially, to be able to adjust the amount of forcing 
given to the center section of the field is desired. 

[0021 ]To prevent solid polyelectrolyte membrane hurting is desired by raising too much the clamping force 
(planar pressure) given to a layered product. To be easy to perform control of the clamping force to a 
layered product is desired controlling leak of a fluid, even if the pressure inside a layered product is high. To 
be able to prevent beforehand is desired [ having an adverse effect on solid polyelectrolyte membrane and 
water electrolysis, and ] when the metal ion eluted from the busbar (polar zone) of the layered product is 
attached to the pure water supplied to a layered product. 

[0022]The purpose of this invention is to provide the solid polymer water electrolysis cellular structure object 
which control of the clamping force to a layered product tends to perform. Other purposes of this invention 
are to provide the solid polymer water electrolysis cellular structure object which can control the clamping 
force to a layered product with high precision. The purpose of further others of this invention is for a span of 
adjustable range when tuning the clamping force to a layered product finely to provide a large solid polymer 
water electrolysis cellular structure object. The purpose of further others of this invention is for the clamping 
force to a layered product to provide the solid polymer water electrolysis cellular structure object which acts 
uniformly to a field. The purpose of further others of this invention is to provide the solid polymer water 
electrolysis cellular structure object which can adjust the amount of forcing given to the center section of the 
field, in order that the clamping force to the layered product of a large area may act uniformly to a field 
especially. 

[0023]The purpose of further others of this invention is to provide the solid polymer water electrolysis cellular 
structure object which can prevent solid polyelectrolyte membrane hurting by raising too much the clamping 
force (planar pressure) given to a layered product. The purpose of further others of this invention is to 
provide the solid polymer water electrolysis cellular structure object which control of the clamping force to a 
layered product can tend to perform, controlling leak of a fluid, even if the pressure inside a layered product 
is high. The purpose of further others of this invention is to provide the solid polymer water electrolysis 
cellular structure object which can prevent beforehand having an adverse effect on solid polyelectrolyte 
membrane and water electrolysis, when the metal ion eluted from the busbar (polar zone) of the layered 
product is attached to the pure water supplied to a layered product. 
[0024] 

[Means for Solving the Problem]The The means for solving a technical problem is expressed as follows. The 
account of ** of a number, the sign, etc. is carried out to a technical matter of claim correspondence under 
the expression. Although the number, a sign, etc. clarify a relation corresponding to coincidence [ with a 
technical matter corresponding to a claim, and a technical matter of at least one gestalt in plurality and a 
gestalt of operation ] -, they are not for showing that a technical matter corresponding to the claim is limited 
to a technical matter of an embodiment. 

[0025]A solid polymer water electrolysis cellular structure object of this invention is provided with the 
following. 
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A cell (31) using solid polyelectrolyte membrane. 
A separator (32) laminated by said cell (31). 

The 1st and 2nd flanges for giving clamping force to said layered product (30) on both sides of a layered 
product (30) containing said cell (31) and said separator (32) (36, 37). 

Two or more clamping force adjusting members (44) which can give thrust under control which was provided 
in a support member (35) and said support member (35), received about two or more pairs of center 
sections of said 1st flange (36), and became independent, respectively. 

[0026]ln a solid polymer water electrolysis cellular structure object of this invention, said two or more 
clamping force adjusting members (44), As a result of [ of said center section of said 1st flange (36) / said ] 
giving two or more said thrust to a part, it collaborates with said clamping force given by said 1st and 2nd 
flanges (36, 37), and functions as uniform clamping force being given to a plane direction to said layered 
product (30). 

[0027]ln a solid polymer water electrolysis cellular structure object of this invention, further, each of said 1st 
and 2nd flanges (36, 37) was penetrated, and it has a rod with a bundle (47) for giving said clamping force to 
said layered product (30) via said 1st and 2nd flanges (36, 37). 

[0028]ln a solid polymer water electrolysis cellular structure object of this invention, said layered product (30) 
is horizontally installed to said 2nd flange (37). 

[0029]ln a solid polymer water electrolysis cellular structure object of this invention, said layered product (30) 
has the polar zone (51), and said polar zone (51) is provided in a position estranged from an entrance (70) 
for water to be introduced into said layered product (30). 
[0030] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the 1 embodiment of 
the solid polymer water electrolysis cellular structure object of this invention is described. 
[0031] Drawing 1 is a sectional side elevation of the solid polymer water electrolysis cellular structure object 
of this embodiment. Drawing 2 is a front view of the solid polymer water electrolysis cellular structure object 
of this embodiment. Drawing 3 is a horizontal sectional view of the solid polymer water electrolysis cellular 
structure object of this embodiment. Drawing 4 is the A section enlarged drawing of drawing 1 of the solid 
polymer water electrolysis cellular structure object of this embodiment. 

[0032]With reference to drawing 4 , the composition of the solid polymer water electrolysis cellular structure 
object of this embodiment is explained from drawing 1. 

[0033]ln drawing 1, the numerals 31 are the cells which used solid polyelectrolyte membrane. The separator 
32 is arranged at the upper and lower sides of the cell 31 using solid polyelectrolyte membrane. The plural 
laminates of the cell 31 and the separator 32 using solid polyelectrolyte membrane are carried out. The 
busbar 51 is formed in the upper and lower sides of the aggregate in which it comes to carry out the plural 
laminates of the cell 31 and the separator 32 using solid polyelectrolyte membrane so that the aggregate 
may be contacted, respectively. The electric insulating plates (for example, bakelite) 33a and 33b are 
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formed, and are so that the busbar 51 and the above-mentioned aggregate may be inserted. 

[0034]The layered product 30 is constituted including the cell 31 , the separator 32, the busbar 51, and the 

electric insulating plates 33a and 33b which used solid polyelectrolyte membrane. 

[0035]The crevices 33c and 33d are formed in the center section of the electric insulating plates 33a and 

33b, respectively, and the busbars 51 and 51 are contained in the crevices 33c and 33d. Up to the place of 

the H 2 0 entrance 70 mentioned later, the H 2 /H 2 <D exit 71 , and the 0 2 /H 2 0 exit 72, the crevices 33c and 33d 

and busbars 51 and 51 are formed so that it may not extend (it is a longitudinal direction in drawing 1). It can 
prevent beforehand the copper ion eluted from the busbars 51 and 51 being attached to the pure water 
(H 2 0) supplied to the cell 31 from the H 2 <D entrance 70 by this, and having an adverse effect on the solid- 

polyelectrolyte-membrane cell 31 and the water electrolysis using it. 

[0036]To the layered product 30, so that it may mention later The inner flange section 36 and the thick 
flange 37, The pushing member 44, the energizing means 41, the outer flange part 35, and the 1st support 
rod 38, such as a bolt, are used for amendment (backup) of the clamping force when most desired clamping 
force is given using the 2nd support rod 47 and also required clamping force is obtained to the layered 
product 30 (it tunes finely). 

[0037]As shown in drawing 1 , as for the solid polymer water electrolysis cellular structure object of this 
embodiment, the layered product 30 is placed horizontally and clamping force acts on the layered product 
30 from it being perpendicular. By placing the layered product 30 horizontally, the layered product 30 is 
pressed down with prudence of the layered product 30. It is from the following reason that the layered 
product carried out every [ of the layered product 30 of this embodiment / level ] to that (placed 
perpendicularly) which was carried out every length in the above 1st - the 3rd conventional technology. 
[0038]When a layered product is longitudinally carried out like the above 1st - the 3rd conventional 
technology, direction of the clamping force which should be given to the layered product differs from the 
direction of prudence which acts on the layered product 90 degrees. So, in order to keep a layered product 
(solid polyelectrolyte membrane) from shifting downward with prudence, the clamping force (planar 
pressure) from a transverse direction must be raised to the grade that the gap can be prevented. When it 
does so, a pain [ solid polyelectrolyte membrane ] may be felt for the size of the clamping force, without the 
ability of solid polyelectrolyte membrane etc. to bear. So, in this embodiment, the level every structure which 
can press down the layered product 30 with prudence of the layered product 30, and does not have a gap of 
the layered product 30 is adopted. Especially like this embodiment, when the cell 31 of the solid 
polyelectrolyte membrane of the layered product 30 is a multilayer laminated structure of a large area (for 
example, 1 m x 1 m), the above-mentioned effect of this level every structure is large. 
[0039]As shown in drawing 1 and drawing 2 , the breakthrough 35a in which the 1st support rod 38 is made 
to insert is formed in two or more places (ten places) of the outer edge section of the outer flange part 35. 
The thread part is formed in the both ends of the 1st support rod 38. The thread part of the tip part of the 1st 
support rod 38 is screwed on the screw hole 37a of the thick flange 37. The thread part of the base end of 
the 1st support rod 38 is bound tight in the portion which projects from the outer flange part 35 using the 
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clamping members 39, such as a nut. 

[0040]As shown in drawing 1 and drawing 3 , between the outer flange part 35 and the layered product 30, 
the inner flange section 36 for pressing the layered product 30 is arranged. Between the inner flange section 
36 and the outer flange part 35, two or more energizing means (an elastic member, a spring, etc.) 41 are 
established. 

[0041 ]As shown in drawing 1 and drawing 2, the nine breakthroughs 42 are formed in the center section of 
the outer flange part 35. The female screw is engraved on the breakthrough 42. The pushing members 44, 
such as a bolt, have inserted in the breakthrough 42. The pushing member 44 has a female screw of the 
breakthrough 42, and a male screw to screw. 

[0042]As shown in drawing 1 and drawing 4, the 1st supporter 45 that accommodates the energizing means 
41 is in contact with the tip part 44a of the pushing member 44. The 1st supporter 45 is formed in the closed- 
end cylindrical shape which carries out an opening caudad. The tip part 44a of the pushing member 44 
touches the outer bottom surface 45a of the 1st supporter 45 from the vertical direction (the perpendicular 
direction). By rotating the pushing member 44, the projection amount from the outer flange part 35 of the tip 
part 44a of the pushing member 44 can be adjusted. 

[0043]As shown in drawing 1 and drawing 4 , the 2nd supporter 46 that accommodates the energizing means 
41 is fixed to the upper surface 36a of the inner flange section 36. The 2nd supporter 46 is formed in the 
closed-end cylindrical shape which carries out an opening to the upper part. The outer bottom surface 46a of 
the 2nd supporter 46 is being fixed to the inner flange section 36. 

[0044]The outer diameter of the 2nd supporter 46 is formed smaller than the inside diameter of the 1st 
supporter 45. The base end 41a of the energizing means 41 is fixed to the inner bottom 46b of the 2nd 
supporter 46, and the tip part 41b of the energizing means 41 is being fixed to the inner bottom 45b of the 
1st supporter 45. The amount of elasticity of the energizing means 41 is determined by the pushing quantity 
of the pushing member 44 to the outer flange part 35. When the energizing means 41 expands and 
contracts, it moves relatively in the inner skin of the 1st supporter 45, and the peripheral face of the 2nd 
supporter 46, ****ing mutually. 

[0045]As shown in drawing 3 from drawing 1 , the H 2 0 entrance 70, the H 2 /H 2 0 exit 71, and the C» 2 /H 2 0 exit 

72 are established in the position of the inner flange section 36, respectively. Water (H 2 0) is introduced into 

the layered product 30 from the H 2 0 entrance 70, H 2 as a result of the water electrolysis in the cell 31 and 

H 2 0 are discharged from the H 2 /H 2 0 exit 71 , and 0 2 and H 2 0 is discharged from the 0 2 /H 2 0 exit 72. 

[0046]As shown in drawing 3 from drawing 1 , the breakthrough 49 in which the 2nd support rod 47 is made 
to insert is formed in two or more places (32 places) of the outer edge section of the inner flange section 36. 
The thread part is formed in the both ends of the 2nd support rod 47. The thread part of the tip part of the 
2nd support rod 47 is screwed on the screw hole 37b of the thick flange 37. The thread part of the base end 
of the 2nd support rod 47 is bound tight in the portion which projects from the inner flange section 36 using 
the clamping members 48, such as a nut. 
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[0047]Next, the method with a bundle of the solid polymer water electrolysis cellular structure object of this 
embodiment is explained. 

[0048]First, the layered product 30 is laid in the prescribed position of the upper surface of the thick flange 
37. The tip part of the 2nd support rod 47 is screwed on each screw hole 37b of the thick flange 37 located 
in the circumference of the layered product 30. Subsequently, after making the base end of the 2nd support 
rod 47 insert in the breakthrough 49 of the inner flange section 36, the inner flange section 36 is laid in the 
upper part of the layered product 30. Subsequently, the inner flange section 36 gives most desired clamping 
force to the layered product 30 by making the clamping member 48 screw in the thread part of the base end 
of the 2nd support rod 47 projected from the inner flange section 36. 

[0049]Next, the tip part of the 1st support rod 38 is screwed on each screw hole 37a of the outer edge 
section of the thick flange 37. Next, after making the base end of the 1st support rod 38 insert in the 
breakthrough 35a of the outer flange part 35, the outer flange part 35 is laid on the outer bottom surface 45a 
of the 1st supporter 45. Subsequently, the clamping member 39 is made to screw on the thread part of the 
base end of the 1st support rod 38. At this time, the clamping member 39 after screwing in the 1st support 
rod 38 did not contact in the outer flange part 35, but the crevice is vacant as for it between the outer flange 
parts 35. 

[0050]Next, each of the nine pushing members 44 (44a, 44b, 44c~) is made to insert in each breakthrough 
42 of the outer flange part 35, and each pushing member 44 is pushed in to the outer flange part 35. The 
pushing quantity of each pushing member 44 is set as a complement, in order to amend the heterogeneity of 
the plane direction of the clamping force given to the layered product 30 with the inner flange section 36 and 
the 2nd support rod 47. 

[0051]While it takes for advancing pushing of each of this pushing member 44, the outer bottom surface 45a 
and the outer flange part 35 of the 1st supporter 45 estrange gradually and the outer flange part 35 
approaches to the clamping member 39, the tip part of each pushing member 44 presses each energizing 
means 41 via the 1st supporter 45. 

[0052]Then, if pushing of each pushing member 44 is advanced further, the outer flange part 35 will contact 
the clamping member 39. If pushing of each pushing member 44 is further advanced after the contact, the 
1st supporter 45 will fall and only the pushing quantity will be transmitted as clamping force [ as opposed to 
the layered product 30 in the thrust by the energizing means 41 ]. As a result of the layered product's 30 
being bound tight by pushing of each pushing member 44, the crevice between some may be formed 
between the inner flange section 36 and the clamping member 48. 

[0053]Since it is possible only for a desired pushing amount to push arbitrarily each of the nine pushing 
members 44 (44a, 44b, 44c--) in according to this embodiment, the clamping force of about two or more 
copies of the layered product 30 through which it passes, respectively is independently controllable. This is 
especially effective when the outer flange part 35 bends with the clamping force by the 1st support rod 38, 
as shown in drawing 5. 

[0054]ln the 1st conventional technology, in order that the clamping force to the layered product 101 may act 
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uniformly to a field so that clearly from drawing 7 and the above-mentioned explanation, the technical 
thought of this embodiment of adjusting arbitrarily the amount of forcing given to the center section of the 
field is not indicated. In the 1st conventional technology, even if it is a time of the end plate 202 bending like 
the outer flange part 35 of drawing 5 , the technical thought of binding the layered product 101 tight uniformly 
is not indicated. In the 1st conventional technology, when bolting of the layered product 101 is completed, 
the locking member 106 is loosening and is estranged from the end plate 102. Although it is generally 
difficult to form the field of a plate in a precise flat surface from the relation of working accuracy, according to 
the 1st conventional technology, unless the field of the pressing plate 130 is a precise flat surface, it is 
impossible to press uniformly to the field of the layered product 101 . On the other hand, according to this 
embodiment, even if the field of the inner flange section 36 is not a precise flat surface, uniform clamping 
force can be given to a field to the layered product 30 by operating individually two or more pushing 
members 44 and energizing means 41. According to this embodiment, the thickness of the inner flange 
section 36 can be formed thinly. 

[0055] It is from the following reason to connect the inner flange section 36 and the thick flange 37 with the 
2nd support rod 47. In a solid polymer water electrolysis cellular structure object, in order to make H 2 

discharged from the H 2 /H 2 0 exit 71 stick to a hydrogen storing metal alloy, it needs to be discharged with 

predetermined high voltage (for example, 0.6MPa), for example. When the internal pressure of the layered 
product of the fuel cell considers that they are about 0.3 MPa, for example in the case of the fuel cell carried 
in an electromobile, the internal pressure of the layered product 30 of a solid polymer water electrolysis 
cellular structure object is remarkable high voltage. Since the power of opening a flange becomes large as a 
stack becomes a large area, in order to hold this internal pressure, it is necessary to enlarge clamping force. 
However, excessive clamping force has the danger of damaging the solid polyelectrolyte membrane of the 
layered product 30, or carrying out plastic deformation of the sealant and generating leak. However, it is 
necessary to secure the sealing nature of the layered product 30 so that a fluid (0 2> H 2> H 2 0) may not leak. 

[0056]Next, the effect of this embodiment is explained with reference to drawing 6. 
[0057]According to this embodiment, to the ability to have not lowered contact resistance of the layered 
product to 0.2mohm unless it raised the clamping pressure power to a layered product in the conventional 
method to 6MPa, as shown in drawing 6 . The clamping pressure power to the layered product 30 was able 
to lower the contact resistance of the layered product 30 to 0.2mohm by 2MPa. According to this 
embodiment, it has checked that resistance was stable by the conventional about 1 -/clamping pressure 
power three by the improvement of contact nature. 

[0058]Next, the board thickness of the thick flange 37 is explained with reference to drawing 11 . 
(View) It is made to bear the application of pressure by the 2nd and 1st support rods (bolt) 47 and 38. 
(Model) The model which requires a central concentrated load for a beam as shown in drawing 1 1 is 
assumed, and it is made for bending stress to go within a limit value. 

(Material) Material is SUS304 (deltay>=20.9 kgf/mm 2 ). 
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(Stress) Limit value delta of stress is made into 5 kgf(s)/mm so that bending may not become large. The 

3 *" 

following four formulas show that the required board thickness h of the thick flange 37 is 50 mm. 
[Equation 1] 

6 6 

[Equation 2] 

A tf V VM = ^ = 5000 " 474 = 592500 
4 4 

[Equation 3] 

M 6 PL 3 PL 
Z bh 2 4 2bh 2 

[Equation 4] 



, , — , Fr , 3 PL 1 3 x 5000 x 474 ._ , 

^S«J¥A = J-- = J———— = 47.7mm 

[2 6 a fl V 2x320x5 



[0059]Next, the board thickness of the outer flange part 35 is explained. Except the limit value of stress, it is 
the same as the thick flange 37. A (view), a (model), and (material) are the same as the thick flange 37. 

(Stress) Limit value delta of stress is made into 1 0 kgf(s)/mm 2 . The following formulas show that the 

required board thickness h of the outer flange part 35 is 35 mm. 
[Equation 5] 

.VHS+trrer, \3 PL 1 13x5000x474 , , , 

= J-- = J = 33.3mm 



\2 b o a V 2x320x10 



[0060]Next, the size and the number of bolts (pushing member 44) which push the center of a layered 
product are explained. If SCN3 usually using the quality of a bolting material, in the case of five - bolts, the 
load of =[ 5 tonf(s)/5 per one ]1tonf will be paid. 

- In the case of three bolts, pay the load of =[ 5 tonf(s)/3 per one ]1 Jtonf. 

[0061 ]As mentioned above, although it was described that this embodiment was a solid polymer water 
electrolysis cellular structure object, it can be applied also to the structure with a bundle of other layered 
products, without being limited to a solid polymer water electrolysis cellular structure object. It can be aimed 
at the layered product by which it is made important to bind tight with predetermined clamping force, and 
what many tabular unit cells piled up can be mentioned like a cell layered product [ in / a fuel cell ]. There 
are a large-sized rechargeable battery used for an electromobile etc., plate type heat exchanger, a large 
capacity capacitor, etc. as other layered products. 
[0062] 

[Effect of the InventionjAs explained above, according to this invention, the clamping force to a sealant and 
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internal pressure tends to perform control of the clamping force to a layered product by holding with inside 
fastening bolt and adjusting the uniform clamping force adjustment to solid polymer membrane with an 
outside bolt and an aggressiveness bolt with an elastic body. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 

[ Drawing 1] 



44 (44b) 




[Drawing 2 ] 
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[Drawing 6] 
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[Drawing 11] 
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[ Drawing 5] 
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[Drawing 7] 




[ Drawing 8] 
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[Drawing 91 
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[ Drawing 10 ] 
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[0 0 2 5] #fgBJl<D@ftiii#?*«S¥-fc;^)imi, 
EW*?8^»?tMf«i*ffl^fc-fe;I/ (3D «ME-byl/ 
(3 l) tSWSns-fe/^U-* (3 2) t, ffiffl-fert/ 
(3 l) iiHufe-fe^b-^ (3 2) i:^$ty«Jltt (3 
0) *»A,TWIB«Wft: (3 0) KVMtlWttZlt 

ib^miis^xsmz^y^y^ (3 6, 3 7) S 
#ap«- (3 5) i:, HufBSJtaPtt- (3 5) iciStt^ti, 
mdM\(oy^yJ^ (3 6) o^jtHKoimMtticM 
br, ^n^nffiiEbfcfflsscDTKffE^^^Rrti* 
jsao«frr*i«iaw (4 4) fc*«*."tv*. 
[0026] ^wosftffi^Tkwm-b^jfifttfe 
^t, mrasaaoim^aisgpff (44) a, mib^i 

(D-J^y^m (3 6) ^tu!B^*gl5(DMfB^li(gP{u(<:« 
b TMfBff E^j*f*# b fcfS*, MfB^ 143 J; tf^ 2 O 
77yygP (3 6, 3 7) \C£Qtt$Zn%im5Mttt} 

twhLx. mmmw 00) icttbxmfaiczi- 
ft^m^nsj;? ttstg-r So 

[0 0 2 7] ^WOHftiS^zkWK-fe/l/fllJfiftJcis 
t^T, Mt, MIB^l *5<i:t>^2(D77>> ? gl5 (3 6, 

37) (DznznzmmL. fummits&xfmz?)?? 

yi/ffi (3 6, 3 7) ZftLXmifflBte (3 0) tcM 

fB»w-**w-^-rsfc«)©$ss#D-y f (47) zmz.x 

V^So 

[0 0 2 8] *fgf«cOB#©»^7j<ttft?-b;Hijgft{cfc 

i^r, suiB^i* (30) mmzwyyvu 

(3 7) tttbT, 7jc¥Ka8H?ftT^So 



(5) 

7 

[0 0 2 9] *fEW©H(*»5H L *«»-l:;HI!Jfift»cfe 
^T, itufg«B<* (3 0) f4, S«« (5 1) £WU 
fiHettBKB (5 1) (4, (3 0) fc#A 

£nSfc#>©AP (7 0) frZWMLItlSLWKmfZti 

[00 3 0] 

[0 0 3 1 ] 0 ltt, *H«5«Jg©HftS»?*«»-t 10 
7l/#fjift©fjJ»rffi0i?&S o H2& *HS8>jefi©@{* 
JMH 1 *WB*n'#l£{*©iEIB0T*;&S„ 0 3t4, *^ 

So 0 4J4, *IISil9g«|©HftS^7jc*»-fe7b«jfift: 
OH 1 ©AgBffiA0T*&S o 

[0 0 3 2] 01fre>04£#HgLT, *Hj5£rMI©@ 

[0033] ei tfc^-r, ^3 1 it. mwm^n 

fc-tz;l/3 1 ©±T£{4, Ztfi&mZtlT^ 20 

So Hftia#?*Mi*ffl^7c-t:/b3 l te«fctf-fc/<b 
-7 3 2t4, lliisnr^So HttS#?WS!l/I 

5^91:^-5 lftll^ntW, ^X7^-5 1 
H 3 3 a, 3 3 bAllt^l^. 

[0034] mmm ot4, ®&mft?nmmmzm^ 

fc-fe7l/3 K 7"77^-5 H3<fctf*6» 

I33a, 3 3 bmt'W^n^o 30 
[0 0 3 5] 3 a, 3 3 b^^SPfCti, 

€ft[HIg|53 3 c, 3 3 d tfflM^ntfcO, ^©[H£l$3 
3 c, 3 3 CHC77.7S-5 i , 5 1 tfA-aTV*. ^© 
[HIS$3 3 c , 3 3d *3«fc Xf-fT,^— 5 1, 5 Hi, f£$ 
-fSH 2 OAP70, Ha /Hz O&m 1, 0 2 /H 
t 0fflP7 2©*§m£T-J4, (0 1 tefc^Tfc&^flfij 
(c) KftL*V>J:5k:JBJ**tiT«r^«. dtitc^O, H 
2 OAP7 0fre.t;l/3 lfcfltt&snatt* (H« 0) 
5 l , 5 lfrSSULftflK^ytfttt'' 
T, Hf*iS^S«KK-fe;l/3 ifcJ:tfW&ffl^fc7k 40 

So 

[0 0 3 6] 8H£-fS<fc5fc:, 8Uift3 Ottt, ft75 
>i7gP3 6*5ett/j?7^>v ! g|5 3 7 g!2©£}#D-y 

t©, ^©*$#77©}iIE (7W77-y7°) ffltc, 

fcjf©tt>&SW4 4 tf*»#g4 i my^y^3 5 
i:^ 1 <D3cmu v H 3 8 £*fflt>S„ 
[00 3 7] II 1 tC^f <fc 5 K, *I»lOSM5) 50 
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Si* 3 OfcttlBiI*lSl*6*W«33W^ffl-r*. «S*3 
O^TK^cB^nSd^tcjcO, SWi*3 OODifiKJ: 

t>*Si*3 o^ff^&nso ±esb i ~«3ffla5Stg-e 
7c<D«, &©g&fr 

[0038] ±e» i ~s& 3 &*&«©<£ 5 kwbwz 

^?-rs£, *©*$tt7J©At£tc@ftS^ 
©g»c<fc9;*S{*3 0:&PP*S<r 8tJfft3 

o©irti7»\ 7k¥H*«Jfi*fffflurt^. co* 

(D®#.TSft?WMnm<D-izfr3 1 #Affi« (WAtf 1 m 

x i m ) co^mmmmmT'h^m^ ±mh%tf±2 

[0 0 3 9] Hi:fcJ:tfB2fcjj^\fc5fc:, ft7?yi/ 

a5 3 5<D9WMow»affi ( i oam) ica, m 1 ©5 

So m 1 OSfia y F 3 8 ©MSSfctt, ^^ffl5*^* 
tlT^So ^ 1 OJI^n y K 3 8 ©^gPO^v'gPli, 
if7^>'> ? g(53 7 0*^3 7 alCifa^tlTI/^So ^ 
1 <D%ftu y F 3 8 ©aSSgPO^i/'SPtt, J1-777SW 

3 SA^^tH-rSW^fcr, tf h*if<0^gP#3 9 

[0 0 4 0] 0 1 fc<ktf0 3 tc/^-ri; 9 ^7^yi>' 
»3 5fctMift3 0fc<Drak:«, «Si*3 O^rffffi-TS 
fcttXDft? yyzsffi 3 6 A^EHSnSo F t 377>v : g|53 

7^.^if) 4 i*wte»ns 0 

[0 0 4 1 ] 0 1 2 ic^rf £ 9 K, ^77>'>* 

fl$3 5©if*a5fc:t±, 9fflORii?L4 2*^fiE*nr^ 
So MaiL4 2tc{i, i*^^ii?nt^§ 0 RI?L 

4 2{Cti, Jp;l/hftiffi!)ffiia5tf 4 4#Jfi§LT^So 

*fjAgp«4 4tt, «ii?L4 2©K*s;i:*^r*lt*s; 
£#LTi^S 0 
[0 0 4 2] 01 *Jj;O : 04t^-rJ;9tC, ffiAg|5#4 
4©$t«gP4 4 ate 14, <m^®4 1 ^iKgfSlg 1 X 
^SP4 5tfS8l/TV3. ^l$^gP4 5t4, TR&CHI 
□ ■rS*^RiS«(C^^nT^So ffjAgP^4 4©^ 
«g|54 4 at4, ^1 ^g[54 5©^Jgffi4 5 a tC, ^© 
SE^7?[S] (IMttflft) jb^^teLT^So ffjAgPtf 4 
4^[ei*E^-^Sc:i:tcJ;i9, ffiiffitt 4 4 ©5^8* 4 4 



(6) 
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[oo 4 3] miis&xfm4ic7f;?£?ic. rt7 7>-^ 

g|? 3 6 afctt, ttf£#K4 l£iKg"rSfg2 

£*fSP4 6#Ba3SftTV-6o m 2 5^35 4 6«, ±7? 

6 cD^Jgffi 4 6 a«, rt7^>v ; g(5 3 6EH£<*ttT^ 

-So 

[0 0 4 4] ff?2£}#g|$4 6©fl.&«, % 1 $ftflH 5 

i$g|S4 1 afi, fg2£ffg|54 6©rtJSffi4 6 btcH^£ 10 
ft. im^®4 l<D9c&4 1 btt, 35l£J#8M 5© 

rt)gffi4 5 btBSsn-cvs. f\fH¥S4 1 (Dwmm 
tt. m^yjuz 5 ic*rr sw&gw 4 4©#ua#. 

[0 0 4 5] HlJ^6H3C^-rJ:5K:^ rt7^>i>*g|5 
3 6©3f^«ttBfi:a:, H 2 OAP7 0, Hz /Hz 0 

WP7 1, Oz /Hz oibm zmnznmi^nx 

If-**. H 2 0AP7 0*>6.«Sf*3 0tC7j< (H 2 0) # 20 

ot>\ Hz /Hz omp7 l^BSpa^n, o 2 £><fct>* 
h 2 o*\ o 2 /Hz otbP7 2^p>gfm$n§„ 

[0 0 4 6] Blij^6H3li:*-r«t5tc, rt77»*S 

3 6o^»a5©«aiim (3 2®m) ta, g2 03a? 
s 2 <D%mu v k 4 7 <dm4sk:«. *5>aH«&a*nT 

l/^o S2 0$i0 7 K4 7 0^gl5©^^gPfi, J?7 
7>^§P3 7<D*i?K3 7 b£&;g£*rC^3o S2© 
£^n-y F 4 7 ©Sig»(D*S^tt, rt7 7>S?ffl5 3 6 30 

[0047] *HftUKfi|o@#S!^7k«W-b;i/ 

[0 0 4 8] £1\ 077^^353 7<D±B©ffi£ttS 
tc«gf*3 0*«fi-f3o ^toa*ft3 OOJUHtC-fil 
■TSj5t75>^»3 7©#*^3 7 btc, m2<D$.n 

7 K 4 7 ©SiggPfc, F*J77>5?» 3 6 ©MilTL 4 9 fc 

5S203tiD<y K4 7©£^©*S?ffifC«#ag5f4 

[0 0 4 9] #{C, JS75VS?gfl3 7<Dfl»g|5©&*S? 
ft 3 7 a SI ©£}f a 7 F 3 8 CDft^ZMWt 
S. *|C, Si OSfn-y K3 8<DS41g|5$\ ft7^> 
-7SB3 5©Hil?L3 5 a Kffii**fca»C, H^VS* 
ffi 3 5 *m 1 $JS8B 4 5 ©ftjSE 4 5a <0±tC«Bt 
£„ ^>T% $ 1 ©£}$n y K 3 8 OlHWO^^S 50 



#FI2 0 0 2-30 2 7 8 5 
10 

»#SI5tt3 9%«SI?-&5 0 glOJS 

D7K3 8 tct^-a- ufe»o»{»rasw 3 9 «, ^7 5 

»3 5itt»ttbTfe6-r, ^7v>i>'g|53 5 

[00 5 0] #tC, 9*0#&ffi#4 4 (4 4 a, 4 4 
b, 4 4 c-) ©^ft^n*, ^77>S/"gP3 5<D&M 
il?l4 2tC*fiI£-£, ^ffiAg|5M4 4 £^7^ ^95 3 
5tC#LTflLiA/vT-^< 0 §ffiAgi5M4 4©ttU&# 
»i, rt7 7>^W3 6fc,fctf£2©3a$Dy K4 7tC 
«fc o T 3 0 Ktt-^S nfc»#7J©i573 

14 £*SIE -T S it 46 K &g * * t tsje * n § o 

[0 0 5 1] C<D&ff&gfl#4 4©ffL£#*31»Sfc 

3 5 i:A«g|PBlLT> SSS^gPW 3 9tcWLT^7^> 
S^P3 5#&3fiLT^< i:|B]B#tC, ^4fiigi5»4 4©^ 
SgPti, 1 ^g(5 4 5*?>bT, &im^®4 1 £ff 

[0 0 5 2] *(0«, MftAg|$#4 4C0l¥LjA*^Mt 

j§46 5 1 , ^7 5 >sn» 3 5 amami 3 9 tcigM-r 
§ 0 zommmc 4 4(DWL^^icm 

T, *<D<m^m4 1 K«t «ffE*««ttHf*: 3 0 tcw-r 

tci;oT«iift3 oAWtcte.ns^ rt75>snw 

3 6 fc«(*aW4 8 fcOMfCtt, efC^PItflSitl 

[0 0 5 3] *nMBmiC£tll,£, 9*<DffjAg|5«4 4 
(44a, 44b, 44c •••) n^n%ftit(c3fS 

§o CM, 0 5lC7K-r<t^tC, ^77^^953 5*^ 
1 (OSMuy F3 8K«tS»^7Jk:«fc^TfilA,^i:t 

[00 5 4] ^*atBTtt, m 7 ft±tf±{E»Wifr 

e-B^s ^^ctatc, mmfoi o i^fi(tt«cML 

h 2 0 2 5 0^7 5 V^ffl 3 5 © £ 5 t^fci: # 

-efeoTfc, »Jftti o i*JS-Kl*Wtt*i:^5StB 
®g«BS^*nTt^i/^ S 1 1 
0 1 <MfflV1&£TL1t£*. 1 0 6{J$A/r- 

feO, xyK7*U-H 0 2^6»8tHLTl>5„ HR 
tc, IffffiS^M^?., 7*U-b(0ffi*»^-TOc 

timmx°2bzt>\ m 1 sessatBicfcnjf, 

»E7b-h 1 3 0©ffiaTOffiftWP&^fE»), lt€ 
(*1 0 1 ©ffitci£l-fc}fE-r5Ci:(i^pItlTfe§o C 
mcWL, *HSfi^tJ:j:nff, rt75>^a5 3 6iDffi 

*MRteWffifc¥ii"e&<Tfc, ffli(Offiigp«4 4fccfc 

t5(*»^ ® 4 1 *tf^iJfc*fW* C ^ <fc t) , 3 



(7) 
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[0 0 5 5] m2<D$.muv K4 7fC«toT, ft7^> 
S*8P3 6 fcf75>SW3 7 i^SUSt *©tt % 
E&fr5>T*fc5„ @f*»#?**»***&{*K:fc^T. 
H 2 /Hz OU3P7 1 fr^tij^ttSH* tt, 

0. 6MPa) T*J#fctS2ttS&gfr£5o ^MiKtftC 

<Ort»E2jtf, 0IJ*fcfO. 3MP a@^-r-fe^il^^# 
ASfc, HfW^TWMPt/MIIJfiftOSWi* 3 0 <Drt 
gffiTJti, fr&9©isJEET*fc.3o C<DrtE*««F-rSfc 

Z,o LfrU ji*4*W**tt«W#3 0©H(*K»?« 

*£fg££#5fel£1ifr;&5 0 LfrU iS(* (02 > H 
2 , H 2 O) *«U-* Uft^«fc9fc, 8«#3 0<D*>- 



lfrfe£ 0 
H6*#HgLT, 



2 0 0 2 - 3 0 2 7 8 5 
12 

* c 4: fr-e t rc 0 ^nmmmic «t n&\ s^tt©* 

C i:fr«KT£;fc 0 

[0 0 5 8] 01 S77>v ; gl53 

7©«/?tCO^T^-T5o 

»2*«ttf»liO$«PDyH (#71/ h) 4 

7, 3 8£J:3Aarocif x-SiSlc-TSo 

(ttfi) WStt SUS304 ( <5 y ^ 2 0 . 9 k g f / 
mm ) "P'S^o 

%5kgf/mm 2 £-f3„ &CF<D 4 O0DiSfr5>J?7-7 
[ftl] 



[0 0 5 6] 

[0 0 5 7] H6K^-r«t5tC, ^*<D^?£T-«, flffi 
<Dgffl!igJ/x£ 0 . 2mQS T?Ttf« d £ fr t &fro fc 
M2MPat'HI*3 0(DgifiM0. 2mfl$T* 



20 



bh 320tf 



= 53.3h' 



[ft 2] 

4 4 

[»3] 



Z 4 



3 F L 



I3PLJ_ _ I 
~p b a a ~f 



[ft4] 



3 x 5000 x 474 
2x320x5 



= 47.1mm 



[0 0 5 9] W7yyi?&3 5 ©SJPKlO^TSi 

BW5o *S*OiWIBfltWtt, JP75>^gl53 7fc|RlU 
TNfcS. , («7*;W , OH**) tt, /?77 

>yg|53 7 t|p|UT-S5o * 



13 PL 1 I 
~p b a a ~\ 



* OSfl) ftftQffllBffij. * 1 0 k g f /mm 2 £T 
5o ETR>£fr&fl75>S>W3 5©!2Sigj|ha, 3 

[»5] 



3 x 5000 x 474 
2x320x10 



= 33.3mm 



[0 0 6 0] #lC«f f*©* h 

4 4) o-y-'fXfcato^TWwrs. 

fl^SS CM 3 tt&t, 40 
•*1/F5*«1^ l*Sfet)5tonf/5*=l 
t o n f (DffiM%£lfet %>o 
• 3*<D*§£\ l*3fc0 5 t o n f /3*= 
1 . 7 t o n f £D#a£Slfi-f 3o 
[0 061] CLt, #ISj(HB!l8tt» H{**#?JMI»-fe 



7i/*^aste6nfet>(D*¥tf i:frr-t5o ft*5s 

^Ifrfe-llo 

[0 0 6 2] 

[0ffi©ffimftiKW] 

[01] 0 1 tt, #?£B£©Hf*i85#?7k«8¥-fe;W#ifi<* 



(8) 
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[04] 0 4 fcj\ ^M»Ji©Hf*;S^*WS-fe>M* 
ig#:£O0 1 ©Agflffi*0T-&3 o 

[05] 0 5ti, *nmm(o$)i$kcQ-o*mw?%rc 

[06] 06«\ ^US»ttOS»jR©— o*wwr*fc 
4&©»#ffi fi £ mtfit<Dm&**-f 7 77 0T*& So 

[07] 0 7&, %i(i»sffi«^-riiaiH7«««. 

[08] B8ti\ $ 1 tt*&ffilC:&t*S$ftMK il±gfl 

[09] 0 9H fg2ft*8ffi*^T<iffi0T*;&3o 
[01 0] 01 Oil i38E*g«^U 01 0 

(a) «iEffi0, 010 (b) imwm. 010 (C) 

ttBlO (B) Lfc0-CS« o 
[BlllHlltt, *«W€>@fr»»?*«K-b;l/* 

3 fci6<D J 6x;l/^1-0'C : fe So 

[?g^o^] 

30 hum* 

3 l @foa#^f 
3 2 -t^U-# 
3 3a J&ift 
3 3b &£i« 
3 3c ISgfl 
3 3d eoffi 



14 



* 3 5 fl^^gP 

35a mmi 

3 6 rt7 5>i/*g|5 
3 6a 

3 7 JS7 5>^SP 

3 7a ^/?\ 

3 7b i^i/ft 

3 8 1 <D££f a -y F 

3 9 

10 4 1 tfU^a 

4 1 a asas 

4 1 b ft^gtf 
4 2 Hilfl 

4 4 fl&gW 
4 4a 5fe4Sgl5 

45 mi urn®. 

4 5a ^Jgffi 
4 5b F*9Jgffi 
4 6 £2$#SB 
20 4 6 a fl-Jgffi 
4 6b rtlSffi 
4 7 iff 2 Oy&ftu y F 
4 8 asftSH* 

4 9 M31?L 

5 1 

7 0 Hz OAP 

7 1 Hz /Hz OttjP 

7 2 Oz /Hz OHJP 



[01] 



44 (44b) 
44(44a) / 44(44c) 



(44a) / 44(44< 

i 1 A< 



70 ( 35a 




33b 



36 

-38 



37 
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[03] [04] 
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[05] 




[07] 




(11) 
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[09] [010] 




02mw% mAmr ?m 

SttJRStt i$&<Dffi par l # l HSMX 
£*&JRg«Tlifia<t>}fi HT 1 # 1 nasi 



fifm©fi*f rpSi®BTETg717S 1 *t 
(72) »g #± JEW 

F*~M##) 4K021 AA01 BA02 CA04 DB04 DB48 
DC01 DC03 EA02 
5H026 AA06 CVOO CX08 



